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Abstract

Background: To assess the outcomes of pediatric patients with undifferentiated

embryonal sarcoma of the liver (UESL) and treatment including at least surgery and

systemic chemotherapy.

Methods: This study included patients aged up to 21 years with a pathological diagno-

sis of UESL prospectively enrolled from1995 to 2016 in three European trials focusing

on the effects of surgical margins, preoperative chemotherapy, use of radiotherapy

(RT), and chemotherapy.

Abbreviations: CI, confidence interval; EFS, event-free survival; IRS, Intergroup Rhabdomyosarcoma Study; IVA, ifosfamide, vincristine, and actinomycin-D;MMT95,MalignantMesenchymal

Tumour 95; NRSTS, Non-Rhabdomyosarcoma Soft Tissue Sarcoma; OS, overall survival; RT, radiotherapy; SIOP, International Society of Pediatric Oncology; STSC, Italian Soft Tissue Sarcoma

Committee; UESL, undifferentiated embryonal sarcoma of the liver; VA, vincristine and actinomycin-D; VAIA, ifosfamide, vincristine, and actinomycin-D alternatedwith adriamycin.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.

© 2023 The Authors. Pediatric Blood & Cancer published byWiley Periodicals LLC.

Pediatr Blood Cancer. 2023;70:e30374. wileyonlinelibrary.com/journal/pbc 1 of 8

https://doi.org/10.1002/pbc.30374

https://orcid.org/0000-0002-3487-3745
https://orcid.org/0000-0002-4499-0742
https://orcid.org/0000-0002-2520-139X
https://orcid.org/0000-0003-0503-5838
https://orcid.org/0000-0002-4729-825X
https://orcid.org/0000-0002-4724-0517
https://orcid.org/0000-0003-4462-5523
mailto:florent.guerin@aphp.fr
http://creativecommons.org/licenses/by-nc/4.0/
https://wileyonlinelibrary.com/journal/pbc
https://doi.org/10.1002/pbc.30374
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fpbc.30374&domain=pdf&date_stamp=2023-04-21


GUÉRIN ET AL. 2 of 8

Results: Out of 65 patients with a median age at diagnosis of 8.7 years (0.6–20.8), 15

had T2 tumors, and one had lymph node spread, 14 were Intergroup Rhabdomyosar-

comaStudy (IRS) I, nine IRS II, 38 IRS III, and four IRS IV. Twenty-eight upfront surgeries

resulted in five operative spillages and 11 infiltrated surgical margins, whereas 37

delayed surgeries resulted in no spillages (p = .0119) and three infiltrated margins

(p= .0238). All patients received chemotherapy, including anthracyclines in 47. RTwas

administered in 15 patients. With a median follow-up of 78.6 months, 5-year overall

and event-free survivals (EFS) were 90.1% (95% confidence interval [CI]: 79.2–95.5)

and 89.1% (95% CI: 78.4–94.6), respectively. Two out four local relapses had previ-

ous infiltratedmargins and two out of three patientswithmetastatic relapses received

reduceddoses of alkylating agents. Infiltratedmargins (p= .1607), T2 stage (p= .3870),

use of RT (p = .8731), and anthracycline-based chemotherapy (p = .1181) were not

correlated with EFS.

Conclusions: Multimodal therapy improved the outcome of UESL. Neoadjuvant

chemotherapy for pediatric patients increases the probability of complete surgical

resection. The role of anthracyclines and RT for localized disease remains unclear.

KEYWORDS

antineoplasic agents, liver, pediatrics, radiotherapy, sarcoma, surgical procedures

1 INTRODUCTION

Undifferentiated embryonal sarcoma of the liver (UESL) is an uncom-

mon hepatic tumor of mesenchymal origin, recognized as a unique

clinicopathologic entity in 1978, and histologically characterized by

spindle or stellate cells arranged in whorls and sheets, without any

evidence of specific differentiation.1 It accounts for 9%–13% of pedi-

atric hepatic tumors, without gender predilection. Patients present at

a median age of 8 years, but there is a wide range from 4 months

to 19 years.1–4 The typical clinical presentation includes abdominal

pain associated with a mass that is at risk of bleeding or rup-

ture. Sometimes a cystic and/or solid appearance on imaging can be

misleading.4,5

Since its initial description when the reported survival was 38%,

progress has been made through the adoption of multimodal strate-

gies including chemotherapy, surgery, radiotherapy (RT), and in a few

cases primary or rescue liver transplantation.More recent studies have

reportedoverall survivals (OS) ranging from50%to100%.1–3,6 Surgery

forms the cornerstone of treatment. However, in European proto-

cols, surgery is combined with soft tissue sarcoma chemotherapies

and/or external beamRT, whereas this multimodal approach is not sys-

tematically used in North American studies, or in adult patients.2,3,7,8

Metastatic disease is present in 13%–15% of the patients at diagnosis,

usually involves the lungs, and is associated with worse survival.3,7

All studies have reported small numbers of patients with UESL,

limiting the capacity to produce strong scientific recommendations.

Over the past three decades, European soft tissue sarcoma cooper-

ative groups have attempted to standardize the treatment of pediatric

sarcomas, including UESLs. The aim of our study is to assess the out-

comes of patientswithUESL treated according to successive European

malignant mesenchymal tumor protocols focusing on the outcomes

according to preoperative chemotherapy, and the use of RT.

2 METHODS

This study includes patients with UESL prospectively enrolled in

three European protocols: the Malignant Mesenchymal Tumour 95

(MMT95) study (1995–2005) coordinated by the International Soci-

ety of Pediatric Oncology (SIOP) Malignant Mesenchymal Tumors

(MMT)Group, theRMS96 study (1996–2005) by theAssociazione Ital-

iana Ematologia Oncologia Pediatrica-Soft Tissue Sarcoma Committee

(AIEOP-STSC), and the NRSTS (Non-Rhabdomyosarcoma Soft Tissue

Sarcoma) 2005 (2005–2016) by the European pediatric Soft tissue sar-

coma Study Group (EpSSG) that was formed by merging the MMT and

STSC groups.

Eligibility criteria included age up to 21 years, a pathologically

proven diagnosis of UESL, no previous treatment except for primary

surgery, no pre-existing illness preventing treatment, no previous

malignant tumors, and an interval between diagnostic surgery and

systemic treatment less than 8 weeks. All participating centers were

required to obtain written approval from their local authorities and

ethics committees and written informed consent from the patient

and/or from their parents or legal guardians.

Clinical staging was defined according to the TNM (Tumor, Node,

and Metastasis) system, T1 or T2 according to the invasion of
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contiguous organs, and N0/N1 according to diagnostic imaging

assessment of lymph nodes. Tumors were also staged according to

the Intergroup Rhabdomyosarcoma Study (IRS) clinical grouping,

determined after initial surgery. Patients with clinical group I disease

had completely resected tumors; group II patients hadmacroscopically

resected tumors with microscopic residual disease at the primary site;

group III patients had incomplete resection or biopsywithmacroscopic

residual disease; and patientswithmetastatic diseasewere designated

as group IV.

The therapeutic strategy recommended in the three protocols was

similar and was based on conservative surgery at diagnosis. Adju-

vant chemotherapy was administered after tumor resection. When

complete tumor resection was deemed not feasible or uncertain,

a diagnostic biopsy was recommended, followed by neoadjuvant

chemotherapy, and surgery reconsidered after tumor response eval-

uation. As the role of RT was not clear in UESL, the decision to use

RT was left to the treating center. In the NRSTS 2005 protocol, the

general recommendations for RT could be for: unfavorable tumor

location/size or prognosis, initial or operative spillage, infiltrated

postoperative margins, initial tumor extending beyond the organ of

origin, and radiological unequivocal nodes.

The chemotherapy regimens included:

In the MMT 95 study, eight courses of VA (vincristine and

actinomycin-D) or nine courses of IVA (ifosfamide, vincristine,

and actinomycin-D) were used as adjuvant therapy for patients in IRS

group I or II, respectively. Nine cycles of IVA or CEVAIE (carboplatin,

epirubicin, vincristine, actinomycin-D, ifosfamide, and etoposide) were

used for patients in IRS group III or IV, respectively.

In RMS 96, patients in IRS groups I and II received nine courses of

IVA. The VAIA combination (ifosfamide, vincristine, and actinomycin-D

alternatedwith doxorubicin) was used in IRS group III for a total of nine

courses.

These regimens were also recommended in the NRSTS 2005

protocol with the possibility to use themore intensive IVADo (IVA plus

concomitant doxorubicin for the first four cycles) instead of VAIA.

Chemotherapy response in patients with macroscopic residual

disease after initial surgery or biopsy (IRS groups III and IV) was

evaluated after three cycles (week 9) and at the end of the treatment

(with further assessments at the clinicians’ discretion) andwas defined

as complete response (CR): clinically or histologically confirmed com-

plete disappearance of disease; partial response (PR): tumor volume

reduction of more than 66%; minor response (MR): reduction greater

than 33% but less than 66%; no response or stable disease (SD): less

than 33% reduction in tumor volume; progressive disease (PD): any

increase in tumor size of any measurable lesion or appearance of new

lesions.

OS and event-free survival (EFS) were analyzed. EFS was calculated

from the date of diagnosis to the time of the event or last follow-up

if no events occurred. Tumor progression, relapse, the occurrence of

secondmalignancy, or death due to any causewere considered for EFS.

OS was measured from the date of diagnosis to death from any cause.

Patients still alive at the end of the study were censored at the date of

last observation.

Outcomes were analyzed according to: the TNM classification;

negative surgical margins; IRS group; the type of surgery defined as

upfront versus delayed (i.e., after chemotherapy) surgery; the type

chemotherapy especially the use of anthracyclines, and the use of RT.

2.1 Statistical analyses

Numeric results were reported with median and range. Qualita-

tive data were analyzed using 2 × 2 tables, using double-sided

nonparametric tests. The survival probability was computed utilizing

the Kaplan–Meier method, and heterogeneity in survival among strata

of selected variables was assessed using the log-rank test. The 5-year

EFS and OS values were reported along with their 95% confidence

intervals (CI). All data analyses were performed using the SAS statis-

tical package (SAS 9.4; SAS Institute Inc., Cary, NC, USA). p-Values less

than .05were considered significant.

3 RESULTS

Overall 65 children were registered in the three protocols, four (6.1%)

of them were metastatic. The majority of patients (N = 44) were

registered in the NRSTS 2005 protocol, 16 in MMT95, and five in

RMS96.

Clinical characteristics of patients are reported in Table 1. Median

age at diagnosis was 8.7 years [0.6–20.8]. Male to female ratio was

1.82, 95% CI: [1.09–3.06]. The largest tumor diameter ranged from 7

to 30.8 cm (median 15 cm). Metastatic sites were peritoneal in two

patients, and lungs± pleura in two others.

3.1 Treatment (Figure 1)

Upfront tumor resection was attempted in 28 (43.1%) patients (23 IRS

I–II, two IRS III, and three IRS IV), and resulted in negative margins in

17 (60.7%) patients including the three IRS IV patients, microscopically

infiltrated margins in nine patients, and macroscopic residuum (R2) in

two IRS III patients.

All patients underwent systemic treatment (see Table S1 for treat-

ment according to protocols). As expected, anthracyclineswere admin-

istered in 47 (72.3%) patients, with a significantly higher proportion

in IRS group III–IV than IRS group I–II: 36/42 (85.7%) versus 11/23

(47.8%), respectively (p = .0011). Response to initial chemotherapy

was evaluable in 36 (data were missing for one) out of 37 IRS III–IV

patients with neoadjuvant chemotherapy. A tumor volume reduction

was reported in 24 (66%) patients: one CR (2.8%), 13 PR (36.1%),

and 10 MR (27.8%). SD was observed in 11 patients and PD in one.

Tumor response was not associated with the administration of anthra-

cyclines (p = .3310). After neo-adjuvant chemotherapy, 37 IRS III–IV

patients had delayed surgery, with 34 (91.8%) patients achieving com-

plete tumor resection (R0), which was significantly higher than the

upfront surgery group (p = .0238). Intraoperative spillage occurred in
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TABLE 1 Patients characteristics.

Protocol N (%) Upfront surgery Delayed surgery p-Value

NRSTS 2005 49 (75.4) 20 29

MMT95/SIOP96 16 (24.6) 8 8 .5195

Age at diagnosis

≤1 year 2 (3.1) 2

1–9 years 39 (60) 14 25

10–17 years 23 (35.4) 11 12

≥18 years 1 (1.5) 1 .1502

Gender

Female 23 (35.4) 9 14

Male 42 (64.6) 19 23 .6344

Tumor invasiveness

T1 50 (76.9) 21 29

T2 (extension beyond organ of origin) 15 (23.1) 7 8 .7489

Primary tumor size

>5 cm and<15 cm 35 (53.8) 18 17

>15 cm 26 (40) 9 17

>5 cm and unknown 4 (6.1) 1 3 .1911

Locoregional involvement

N0 64 (98.5) 28 36

N1 1 (1.5) 1 .9999

IRS group

I 14 (21.5) 14

II 9 (13.8) 9

III 38 (56.5) 2 36

IV 4 (6.2) 3 1

Abbreviations: IRS, Intergroup Rhabdomyosarcoma Study; MMT95, Malignant Mesenchymal Tumour 95; NRSTS, Non-Rhabdomyosarcoma Soft Tissue

Sarcoma; SIOP, International Society of Pediatric Oncology.

five out of 28 patients (17.8%), with upfront surgeries versus none

in the 37 IRS III–IV groups (p = .01190). In four out of five patients,

the spillage was described as minimal. The type of upfront or delayed

surgery is described in Table S2. Regarding the details of the surgi-

cal procedure, we could get 31 (13 NRSTS 2005, two RMS96, and 16

MMT95) surgical reports out of 65 patients registered in the database:

24 were anatomical (14 hemihepatectomies, nine trisectionectomies,

and one left lateral segmentectomy) versus seven nonanatomical

(atypical bi-segmentectomies). One IRS III patient underwent a liver

transplantation. Neither margins, events, nor OS were associated with

anatomical versus atypical liver resection (p= .2764, .3612, and .5950)

with the limitations of few numbers.

RTwas administered to15 (23.1%) children: the target being thepri-

mary tumor in fivewith amediandoseof 41.4Gy (20–45Gy), thewhole

abdomen in seven with a median dose of 25 Gy (14–45 Gy boosted on

primary site), metastatic sites in two patients (21 Gy peritoneum and

missing dose in the lungs), and data weremissing in one patient.

Characteristics of patients according to RT administration are dis-

played in Table S3. Patients with invasive tumors (T2) and those

included in NRSTS 2005 were irradiated significantly more frequently

than those with T1 disease or from the other trials. Three out of the

five patients with tumor spillage during upfront surgery received RT

(primary tumor one, whole abdomen two). Both patients with spillage

without RT developed an event: one had a second tumor, the other

a metastatic relapse (Table S4). Regarding patients with metastatic

disease at diagnosis, all had anthracycline-based chemotherapy, two

received RT to lung metastases, one received RT to the primary tumor

site only, and one patient did not receive RT.

3.2 Outcome

With a median follow-up of 78.6 months (range 27.4–167.7), 59

(90.8%) patients were alive: 57 in first CR and two in second CR.

Relapses occurred in seven patients: locoregional in three, metastatic

in three (all IRS group I), and both local and metastatic in the patient

who had a liver transplantation. One additional child developed a sec-

ond malignancy (Ewing sarcoma) 6.1 years after the UESL diagnosis
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Hitopathology
UESL

Upfront surgery
n=28

IRSI
n=14

Anthr
n=7

M relapse
n=1

No Anthr
n=7

M relapse
n=2

RT
n=1

IRSII
n=9

Anthr
n=4

2nd T
n=1

No Anthr
n=5

L relapse
n=1*

RT
n=2

IRSIII
n=2

Anthr
n=32

L+M relapse n=1
L relapse n=1

No Anthr
n=6

L relapse n=1*
L+N relapse n=1

RT
n=9

IRSIV
n=3

Anthr
n=4

RT
n=4

Neoadjuvant CT
n=37

IRSIII
n=36

IRSIV
n=1

F IGURE 1 Flowchart of patients according to upfront versus delayed surgery, anthracyclines (Anthr), radiotherapy (RT). Abbreviations. UESL:
undifferentiated embryonal sarcoma of the liver; CT: chemiotherapy; IRS: Intergroup Rhabdomyosarcoma Study; RT: radiotherapy; Anthr:
anthracyclines; M: metastatic; T: tumor; L: local; N: nodal.

F IGURE 2 Event-free survival (EFS) and overall survival (OS) of
patients treated for pediatric undifferentiated embryonal sarcoma of
the liver.

(Table S4). None of the four patients with metastatic disease at diag-

nosis had relapse. At last follow-up, two patients (the patient with the

second tumor, and one with a local relapse) were alive in second CR off

therapy, and six died. The 5-year EFS is 89.1% (95% CI: 78.4–94.6) and

the 5-year OS is 90.1% (95%CI: 79.2–95.5) (Figure 2).

The variables we tested in univariate analysis did not show a

prognostic significance (Table 2). None of the variables tested for EFS

showed to be associated with a p-value less than .20 for OS (unpub-

lisheddata). Patientswithdelayed resectionpresentedanonsignificant

trend toward a better outcome than those with upfront tumor

resection. Two out four patients with local ± nodal or metastatic

relapses had previous incomplete resections, and two out of three

with exclusive metastatic relapses previously had reduced doses of

alkylating agents.

4 DISCUSSION

This study reports a series of prospectively registered pediatric

patients treated in different European countries with a homogeneous

strategy according to soft tissue sarcoma multimodal protocols. The

90% (95% CI: 79.2–95.5) survival rate represents an improvement in

comparison to the original UESL series published by Stocker and Ishak

and more recent series.1,2 This confirms that the use of multimodal

treatment has dramatically improved the EFS and OS for patients with

UESL from 42% to 70%–90%.1,3,7 This was also supported, at a larger

scale, In the ARST0032 study, for intermediate grade NRSTS.9 Multi-

modal therapies were also associatedwith the best OS in a large North

American registry study.7 Surgery forms the cornerstone of treat-

ment for UESL as shown by a recent American registry study where

complete surgery without chemotherapy resulted in good outcomes

for a small subset (5%) of patients with localized UESL, although the

combination of surgery plus chemotherapy was one of a few factors

associated with better outcome.7 In this North American study, the

size (>15 cm)was identified as anOS prognosis factor in amultivariate

analysis, which was not the case in our study including both EFS and

OS. Looking at their statistical method, only the size-missing data

fulfilled the criteria for multivariate analysis. Regarding this discrep-

ancy, we advocate caution in interpreting size as a definitive prognosis
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TABLE 2 EFS according to patient, tumor, and treatment characteristics.

N Events 5-year EFS (95%CI) p-Value

Tumor invasiveness

T1 50 5 89.9 (77.3–95.7) .3870

T2 15 3 86.7 (56.4–96.5)

IRS group

I–II 23 5 82.6 (60.1–93.1) .0938

III–IV 42 3 92.7 (78.9–97.6)

Gender

Female 23 2 91.1 (68.8–97.7) .4278

Male 42 6 88.0 (73.5–94.8)

Age

<10 years 41 5 90.1 (75.8–96.2) .8595

≥10 years 24 3 87.5 (66.1–95.8)

Size

<15 cm 35 4 88.6 (72.4–95.5) .9880

>15 cm 26 3 92.3 (72.6–98.0))

Chemotherapy

With anthracyclines 47 4 93.5 (81.1–97.8) .1181

Without anthracyclines 18 4 77.8 (51.1–91.0)

Radiotherapy (RT)

RT− 50 6 89.9 (77.3–95.7) .8731

RT+ 15 2 86.7 (56.4–96.5)

Margins

R0 51 5 90.1 (77.7–95.7) .2738

R1/2 14 3 85.7 (53.9–96.2)

Upfront surgery

Yes 28 5 85.7 (66.3–94.4) .2380

No 37 3 91.6 (76.2–97.2)

Anatomical resection

Yes 49 5 91.7 (79.5–96.8) .3612

No 16 3 80.8 (51.4–93.4)

Abbreviations: CI, confidence interval; EFS, event-free survival; IRS, Intergroup Rhabdomyosarcoma Study.

factor for UESL. Our European pediatric patients were enrolled in

soft tissue sarcoma protocols that systematically used chemotherapy,

and therefore there were no patients treated with surgical resection

without chemotherapy. Response of UESL to chemotherapy is some-

times difficult to demonstrate on imaging as cystic components of the

tumor do not reduce in size; however, histological examination of the

resected mass demonstrates a high rate (80%–90%) of cell necrosis

after chemotherapy.2,4 Our analysis demonstrates that chemother-

apy reduced tumor size in two-thirds of the patients, and delayed

surgery resulted in negative margins more often than upfront surgery,

confirming the findings of smaller studies.4 There was a nonsignificant

trend toward higher EFS and OS and a lower risk of tumor spillage

in patients operated after neoadjuvant chemotherapy. This result is

similar to the results publishedby the SIOPgroup forWilms’ tumor and

hepatoblastoma compared to theNorth American approach of upfront

surgical resection.10,11 Similarly, the ARST00332 study focusing on

NRSTS identified the risk of increased marginal resection rate with

upfront compared to delayed resections, although without impact on

survival.9 The effects of primary versus delayed resection were not

assessed in the North American study on UESL.7 In the German group

study, the margins were infiltrated in five of 12 primary resections

versus two of eight delayed resections, although nonsignificant, due to

an overall fewer number of patients compared to our study.3 Primary

resection does not reliably obtain negative margins of large tumors

that tend to invade adjacent structures, may present with rupture, or

may bleed. In the case of tumor spillage, postoperative treatmentmust

be intensified, including abdominal irradiation, as happened in two of

our patients.4,7 Moreover, as two of the metastatic relapses occurred
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in patients with R0 upfront resection (IRS I) without or with low alky-

lating agents (i.e., ifo/cyclophosphamide), there is no benefit in terms of

chemotherapy burden for patients with upfront resections. Regarding

the type of chemotherapy, most of the Europeans patients are treated

with regimens including vincristine, D-actinomycin, and ifosfamide.3

The role of anthracyclines, in our series, remains unclear as it was in

successive protocols, although it was suggested to achieve a better

response on unresectable big tumors.12 The decision to give anthra-

cyclines to seven out of nine IRS I patients was also surprising unless

UESLwas considered an unfavorable histology/location by the treating

center. However, we did not find any differences in tumor response,

EFS or OS, between those who received anthracyclines compared to

those who did not, with the limitations of few numbers. Anthracyclines

were widely used in our series and mainly given to IRS III–IV patients

with tumors not amenable to upfront resection. Given the potential

adverse events (cardiotoxicity and increasedmyelotoxicity), we cannot

recommend the systematic use of this drug in localized UESL. In

the North American ARSTS0032 study, in which there was a more

systematic use of anthracyclines for these big and intermediate grade

tumors, the study could not clarify the role of this drug in adjunction

to ifosfamide.9 The role of anthracyclines needs further investigation,

possibly in patients with incomplete resection, tumor invasion of

adjacent structures, lymph node disease (N1), or metastases. With the

limitation of small patient numbers, we also warrant against removing

alkylating agents (i.e., cyclo/Ifosfamide) from the treatment as two out

of the three IRS I patients who presented with a metastatic relapse

were treated with a limited cumulative dose of ifosfamide.

The role of RT remains to be established. In our study, 23.5% of

patients received RT, which is similar to previous experience in which

12%–20% of patients received RT.1–3,7,13 RT was mainly administered

when there was evidence of tumor invasion into adjacent structures

(patients with T2 tumor) or more often in the NRSTS 2005 protocol

than in the MMT 95 protocol, this probably because a publication

from 2000s identified this tumor with a bad prognosis, but we did not

demonstrate an outcome advantage when RT was used.2 The decision

to administer RT as well as the selected dose level and the definition of

target volumewas not systematic, but rather wasmade by the treating

center on an individual basis, resulting in small numbers, RT adminis-

tration discrepancies in patients with infiltrated margins or spillage,

and an inability to draw conclusions about its role.3,7 In the majority

of patients with UESL, and especially in those with T1-N0 tumors and

negative surgical margins, we do not support the systematic use of RT,

because of the potential radiation-induced liver disease.14 It is worth

underlining the favorable outcome of the few patients with metastatic

disease in our study. This represents a major difference in comparison

to the outcomes of metastatic patients with other types of sarcoma.

In our series, only one patient required liver transplantation with a

bad outcome; however, this approach in UESL has been shown in small

series to have 78%–100% 5-year OS.7,9,15 Given the morbidity of liver

transplantation, it should only be considered in patients with remained

unresectable UESL after neoadjuvant chemotherapy.7

Previous studies, although in fewer numbers, characterized the

diagnosis features of UESLs: large (i.e., diameter >10 cm) tumors, with

a cystic component, intratumoral bleeding, serpiginous vessels, or

septa on IV tri-phase liver CT scans, and with normal alpha fetoprotein

serum levels.16 Once the diagnosis is suspected, a biopsy if safe (no

bleeding or rupture) is mandatory to confirm the diagnosis, which is

consistent with the PHITT trial (Clinicaltrial.gov: NCT03017326) and

avoids diagnosis errors. Neoadjuvant chemotherapy and anatomical

liver resection in expert hepatobiliary centers helped to obtain a

radiological and pathological response with less infiltrated margins

or spillage.4 Future studies could assess both the role of surgical

strategies with respect to the imaging studies like the pre-TEXT

imaging classification for hepatoblastomas. In conclusion, this study

demonstrates that an increasing number of patients with UESL can

be cured with a combination of chemotherapy and surgical resection.

After a biopsy to confirm the diagnosis, neoadjuvant chemotherapy

with an alkylating agent (i.e., vincristine, cyclo or ifosfamide, and

actinomycine)-based regimen increases the possibility of obtaining

negative surgical margins and decreases tumor spillage. The role of

anthracyclines and RT for localized disease requires further investiga-

tion, especially for patients with tumor extension into adjacent organs,

infiltrated surgical margins, or tumor spillage.
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